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Abstract 

The renewable energy (RE) industry has gained significant momentum over the past 

years. This has led to an increase of investments both at national and international 

levels. As a result, developing countries also benefit from this development. However, 

recent research on FDI in developing countries has started to doubt the positive effects 

of FDI on economic growth. Unlike traditional theories where FDI is associated with 

the creation of knowledge and technology spillovers more recent research has found 

that this must not necessarily apply. Popular arguments include that FDI must not lead 

to additional capital formation (through M&As) and that possible positive backward 

linkages cannot be seen as a result of government or regulation efficiencies or the lack 

of human capital. Thus, this thesis is going to examine these issues. Through the use of 

quantitative data, cointegration modeling and multiple regression analysis a largely 

positive impact of FDI in RE on the economic growth will become evident.  
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1 Introduction 

 

1.1 Background 

In times of an increasingly interconnected world, every industry within the global 

economy gets more dependent on internationalization and thus on foreign direct 

investment (FDI). This does not only include traditional business sectors like mining, 

manufacturing, etc. but also more modern areas such as renewable energy.  

Renewable Energies (RES) contribute more than 20% to the global energy 

consumption – with an upward tendency (REN21, 2017). Even though transaction, 

transport or capital costs for renewables are often higher than for fossil fuels, the shift 

towards RES is clearly visible. The reasons for this change mainly derive from two 

trends. Firstly, governments and institutions have recognized the importance of a clean 

energy production. Therefore, they try to combat climate change by the establishment 

of climate and environment policies. These policies are meant to incentivize firms and 

investors to support renewables and at the same time oblige them to respect postulated 

norms and rules. Secondly, a new way of thinking among ‘modern’ customers who 

appreciate the benefits of sustainability and social consciousness has emerged.  

As a result, foreign direct investments into RE currently flourish. However, the 

economic impacts of such investments do not necessarily lead to benefits for the host 

country. Thus, the associated impact of FDI on economic growth has to be questioned. 

FDI generally influences a broad variety of factors. Depending on the investment’s 

size, its type or on the investor himself, FDI can have both positive and negative 

consequences on economic growth. By taking the ‘good’ sides into consideration it 

might be assumed that FDI could increase the host country’s level of income; that FDI 

provides capital which can be used for investments in infrastructure or capacity 

building; or that FDI simply creates knowledge and technology spillovers which raise 

a country’s general level of development. However, the coin has always two sides. 
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Thus, FDI could also lead to profit repatriation, the exploitation of cheap labor force or 

eventual crowding-out effects which threaten local firms. Hence, it automatically 

cannot be assumed that FDI increases the GDP.  

FDI is an important factor for capital accumulation in developing countries. Due to the 

reduction of tariff barriers on imports and taxes, developing countries aim to 

encourage FDI. International firms readily jump on this bandwagon in the hope to gain 

access to human capital and favorable business environments. Regardless, both parties 

often have to face the truth that while the expectations are high, reality is tough. As 

countries and investors follow their own purposes, win-win situations remain rare. It is 

much more frequently the case that one of the two parties exploits the other.  

Developing countries are greatly vulnerable to such scenarios. Corrupt governments, 

the lack of integrity and low trustworthiness support this assumption. As a result, FDI 

tends to flow to countries where the legal framework and the rule of law are high. 

However, FDI flows do not exclusively rely on legal variables. In the first place, FDI 

depends on the investor, his personal objectives, his behavior and his personal bias. 

Secondly, the type of FDI needs to be considered. If investors seek for new markets 

their investment strategy is not the same as if they were focusing on natural or human 

resources. And thirdly, the investment environment must be analyzed.  

FDI decision-making is a complex process which needs to consider many general and 

country-specific variables. Even more complex is the process to understand how 

countries and regions are affected by eventual FDI. FDI does not necessarily increase a 

country’s GDP, however, under the right circumstances it will. In the course of this 

thesis we will see what is meant by this.  

 

1.2 Problem Identification 

This thesis attempts to identify the growth effect of FDI in RE on GDP. Regarding 

this, previous literature has already discussed this topic rather broadly and comes to 
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the conclusion that FDI has significant, positive impacts on the growth effect of 

developing countries. However, many studies look at the FDI-growth relationship 

from the ‘outside’, meaning that they rely on theoretical frameworks. Less papers 

focus on the actual application of those frameworks, and only very little research is 

done with regard to specific sectors and industries.  

As a result, this thesis tackles the research gap of the non-sufficient empirical analysis 

of the FDI-growth relationship in chosen industries. With respect to this, the RE sector 

has been picked. The reasons for the choice of this industry are rapidly growing 

investments and the high extent of technology spillovers which could be expected.  

In order to test for FDI-led growth, a panel cointegration-testing model or more 

specifically the dynamic ordinary least squares (DOLS) model is applied. The DOLS 

provides us with significant data on the long-run relationship of the two variables. As a 

result, we are able to analyze whether a connection is present or not.  

In a second step, we examine whether the relationship is positive or not. The problem 

behind the inclusion of this consideration is that academic literature argues for both 

sides. Some authors are persuaded that the link is positive, some others provide 

negative results. A third group emphasizes that FDI-led growth depends on the 

respective country and industry related environments, a fact that we can also see in our 

findings.  

Thus, in order to find solutions to these problems, combined data from Bloomberg 

New Energy Finance (BNEF), the World Bank and the Heritage Foundation is utilized. 

Based on this data, the DOLS approach is performed. The outcome of the DOLS 

framework, namely the coefficients for FDI-led growth, then serve as a basis for the 

second part of the research – a multiple regression analysis. The multiple regression 

equation then puts the dependent variable (FDI-led growth) in relation to independent 

variables such as human capital, government integrity, etc. and thus helps to 

understand the significance of each factor in connection to FDI-led growth. In general, 
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there are 18 independent variables in the regression analysis which serve as estimates 

for 23 nations over the period between 2008 and 2016.  

 

1.3 Research Question 

The Master’s thesis should provide answers to the following research questions:  

1.) Is there any significant relationship between Foreign Direct Investment in 

Renewable Energies and economic growth? If yes, is this relationship positive 

or negative with respect to particular countries, regions and the overall 

performance? 

2.) What are the general as well as the country and industry specific variables 

which might influence such a positive or negative relationship? 

3.) Do these variables impede or facilitate the effectiveness of FDI? 

4.) Are there any cross-country intersections which allow for a comparison of 

the data across countries? 

 

1.4 Structure of the Thesis 

The thesis consists of the following seven sections:  

(1) Introduction: The introduction outlines the overall character of the thesis and 

describes its raw components. Included are the research questions and the structure of 

the thesis.  

(2) Literature Review: The literature review consists of two categories, namely the 

impact of foreign direct investments on developing countries and the renewable 

energy. The first section includes three subcategories which first review the existing 
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literature on FDI and its historical global integration into the world economy. Second, 

FDI in developing countries is covered. Third, the positive and negative impacts of 

FDI on the economic and social landscape of developing countries are listed. The 

second main category then refers to renewable energies, its industry, global investment 

flows and some current trends.  

(3) Methodological Approach: The methodology presents the tools for our empirical 

analysis. The illustration of the research model and the main hypotheses is followed by 

the approach for the calculation of cointegration between GDP and the FDI/GDP ratio. 

Based on simple cointegration equations we are going to expand the basic model in 

order to be able to allow for panel cointegration testing. In order to avoid other biases 

of the data we apply the DOLS approach as it provides us with better and more reliable 

results than standard cointegration tests. Next, the methodology refers to the multiple 

regression analysis and the variables included. Finally, the data collection and some 

additional tests are presented.  

(4) Results & Empirical Findings: The predefined hypotheses presented in the 

methodology are going to be answered through the results. In the results we will find 

answers on questions like: Is there a significant relationship between FDI and the 

growth of developing countries? ; To which extent can this relationship be defined in 

case that we find evidence for its presence? ; What are the country and region specific 

growth effects? ; Which variables explain the possible growth effect of FDI on GDP?  

(5) Cross Regional Comparison of Variables: This section offers a comparison 

between the significant, non-significant and omitted variables used in our multiple 

regression analysis. Cross-region intersections are highlighted.  

(6) The discussion includes eventual key findings, some limitations regarding the 

research and the importance to do further research in this field. Furthermore, the 

methodology and the results are brought into perspective.  

(7) Conclusion: The conclusion finally summarizes the findings and gives a reflection 

of the research  
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2 Theoretical Approach & Literature Review 

As this thesis wants to discuss FDI in renewables in a developing country context, the 

literature review firstly focuses on the general impact of foreign direct investment in 

developing countries. Regarding this, the historical roots of the global integration of 

FDI are presented. Secondly, foreign direct investment in developing countries is 

discussed. Thirdly, some possible positive and negative impacts of FDI on the 

economic, political and social economy of the host country are examined.  

In a second step, the RE industry is presented. Based on the research of several 

international energy organizations some important trends and figures are shown. 

Finally, the section concludes with a summary of the current status of investments in 

renewables.   

 

2.1 The Impact of Foreign Direct Investment in Developing 

Countries 

The impact of FDI in developing countries cannot be measured easily. Even though it 

seems reasonable to assume that FDI leads to knowledge and technology spillovers, 

there are also some important downsides. In order to analyze the positive and negative 

impacts of FDI, one also has to understand the history and the mechanisms of FDI in 

developing regions in the first place. Thus, the following section reflects on the 

relationship between FDI, internationalization and globalization (both globally and 

with respect to developing countries). In a second step, this serves as a basis for the 

analysis of the relevant developing country-specific aspects which are influenced by 

FDI.  
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2.1.1 Historical Roots – Internationalization & Global Integration of FDI 

Over the past decades, FDI in developing countries has steadily continued to grow. In 

order to understand why FDI has become a popular method of investment we first 

need to identify FDI as a product of an increasing internationalization and 

globalization in recent history. Internationalization generally refers to the increasing 

involvement in international operations (Welch and Reijo, 1988). Other authors, 

however, associate internationalization with the arising opportunities abroad (Penrose, 

1959) or the focus of a firm’s outward operations in international activities (Turnbull, 

1985). Even though internationalization depends on each individual’s objective to 

engage in business abroad and thus cannot be commonly defined internationalization 

theories on the other hand try to find an explanation for the individual’s interest and 

their international behavior.  

With respect to this, it is primarily Dunning and his Eclectic Paradigm which can be 

linked to the global integration of FDI. However, as FDI must be regarded as a result 

of internationalization, it is the latter which has triggered the rise of FDI in the first 

place. Unlike FDI which has first received attention in the second half of the 20th 

century, internationalization theories date way back to the early 1800s. At that time 

Adam Smith and his theory of ‘Absolute Cost Advantage’ stated that “a country should 

specialize in, and export, commodities in which it had an advantage” (Ingham, 2004, 

p.336). According to this, a country would benefit from international trade if it could 

produce at lower labor costs per unit than other countries. David Riccardo further 

developed this hypothesis but argued that it is not an ‘Absolute Cost Advantage’ but a 

‘Comparative Cost Advantage’ which would arise if two countries both produced at 

least one commodity “where the relative amount of labor embodied would be less than 

that of the other country” (Hunt & Lautzenheiser, 1992, p. 120). Thus, Riccardo 

believed that internationalization was the result of productivity differences across at 

least two countries. Following this approach, Eli Heckscher and Bertil Ohlin 

consequently tried to explain productivity differences and found that they depend on 

factor endowments, such as land, labor and capital. Therefore, the ‘Heckscher-Ohlin 
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Theorem’ (HOT) argued that a country exports goods whose production is relatively 

easy to accomplish as the factors required for production are relatively abundant in the 

home country (Blaug, 1992). Contrarily to that commodities for which the natural 

resources are relatively scarce should be imported.  

Taking a further look into international trade theories – which will finally lead to the 

answer on the emergence of FDI – some more recent theories have been introduced in 

the 20th century when Western economies (and especially the United States) started to 

invest abroad. It was the aim of those countries to construct a “new international 

economy” which should enhance industrialization in developing economies so in order 

for the investor to be able to tap into new markets (Cypher & Dietz, 2009). With 

respect to this, Krugman’s (1979) ‘New Trade Theory’ indicates that international 

trade must not explicitly be the result of productivity differences or factor endowments 

but a way to create economies of scale abroad and thus grow a company’s business 

operations. In contrast to that, the theory of industrial organization (IO) explains that a 

company has to establish additional advantages abroad in order to benefit from 

international trade. Based on the ‘theory of the firm’ it argues that a firm can be 

perceived from different points of view. One perspective might be to focus on a firm 

and its activities in the country of origin, another perspective to concentrate on the 

activities abroad. When taking a look at the overall organizational structure of a firm it 

might then be observed that the international operations create higher costs than the 

corporate business in the home market (Axinn and Matthyssens, 2002). As a result, the 

effectiveness of the international operations has to be questioned, thus leading to the 

conclusion that the industrial organization cannot simply rely on the business 

advantages which it has in the market of origin but rather has to adapt to the economic 

and social conditions abroad and finally to find a way to create additional advantages.  

One of these advantages might be the avoidance of high transaction costs through 

doing business in the foreign economy (compared to the home country). According to 

Coase (1937, p. 395), a firm will only expand in the home market until the costs for 

the organization of any extra transaction do not exceed the costs for doing the same 
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transactions in an “open market or the costs of organizing in another firm”. This 

approach leads us to examine whether the internalization or the externalization (e.g. 

through licensing) of a process are beneficial for a firm. As a result, internalization 

theory becomes an important matter when to choose if to invest abroad. Unlike 

transaction cost theory, internalization theory does not focus on transaction costs but 

on the flow of knowledge. Besides the fact that internal knowledge transfers within a 

firm are less problematic than the external exchange with other companies in the first 

place, externalization moreover bears the risk that the foreign company might be able 

to exploit this knowledge and thus create a disadvantage for the original investor 

(Markusen, 1995).  

Subsequently, the decision whether to own or reject, whether to stay or relocate and 

whether to internalize or to externalize is of crucial importance. At this point the 

Eclectic Paradigm (or OLI paradigm) comes into play. The Eclectic Paradigm has 

been developed by John H. Dunning and was first presented in Stockholm in 1976. 

Being regarded as a framework which includes elements from industrial organization, 

internalization and transaction cost theory (Axinn & Matthyssens, 2002), it relies upon 

three pillars which influence a country’s or a company’s international direct 

investment position: ownership advantages (O), location advantages (L) and 

internalization advantages (I) (Dunning, 1981). O advantages are factors which only a 

particular firm possesses or has access to whereas other companies have not (e.g. 

innovation, technology, extent of production, process or market diversification, etc.). I 

advantages then illustrate the degree to which firms internalize or externalize their O 

advantages (e.g. through strong organizational procedures or attitudes to growth, 

diversification, etc.). Finally, L advantages are specific factor endowments which are 

provided by a foreign location. Those advantages are country-related and cannot be 

transferred (e.g. variables of psychic distance such as culture, language, legal 

framework; but also geographical structure, risk diversification, experience of foreign 

involvement, etc.).  
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The Eclectic Paradigm now connects the three kinds of advantages with the possible 

types of a country’s, industry’s or firm’s foreign involvement: contractual resource 

transfers (CRT), exports and foreign direct investments (FDI). It argues that O 

advantages are a prerequisite for every kind of foreign engagement. I advantages, 

however, are only a precondition for exports and FDI. As a result, this means that if a 

company prefers internalization rather than externalization, contractual resource 

transfers are not required at all. L advantages are eventually only necessary if a firm 

decides to undertake FDI abroad. Regarding this, the L advantages have to be of a 

specific nature which outweighs a firm’s motivation to favor investments in the 

domestic environment. Thus, Dunning argues that FDI is the primary method for a 

firm to engage internationally if all the abovementioned advantages are present under 

particular circumstances.  

However, the OLI paradigm so far has also been subject to a variety of criticism which 

question its validity. Rugman (2010), for instance, considers the theory to be ‘too 

eclectic’ as the OLI advantages are not narrowed sufficiently. Regarding this, O 

advantages can be defined rather broadly but must not necessarily take assets such as 

the degree of innovation or natural endowments which could possibly be converted 

into O advantages into consideration. Likewise, I advantages can also be O advantages 

at the same time, leading to the conclusion that both L and I advantages can appear in 

the form of O advantages. So, for instance, if an internalization process was driven by 

costs, it is not regarded as an O advantage. However, if the internalization was carried 

out by restructuring a process, the restructuring could be perceived as an O advantage. 

Similarly, the same applies for L advantages: if a firm is able to exploit the specific 

endowments of a foreign country, the ability to do so would also be an O advantage.  

Moreover, the validity of internationalization theories is generally constrained and 

depends on the investigated contexts. Axinn and Matthyssens (2002) argue that 

traditional theories cannot hold up with the speed of internalization and are thus too 

static. Furthermore, they refer to the limits of ‘psychic distance’, meaning that theories 

might not consider that a company chooses a specific international market similar to 
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the one in their home country, only in order to be able to gain experiences for the 

entering of their original target market at a later point of time. Thirdly the different 

kinds of entry modes (such as network relationships) as well as the networking or 

some specific value chain functions might also be neglected. And finally, theories 

often fail to see that engagement in international business might be the simple result of 

a company’s objective to add value to its customers.  

Aside from these criticisms which suggest that the practical application of 

internationalization theories is limited, the Eclectic Paradigm nonetheless provides a 

comprehensive theory on internationalization (respectively a comparison of theories 

which already existed) and moreover serves as a framework for empirical 

investigations as well (Cantwell & Narula, 2001). Thus, Dunning (1980), among 

others, practically applied his theory throughout the 1980s and found that the Eclectic 

Paradigm was not only significant in explaining an investor’s degree of foreign 

involvement but also that his theory built a solid basis to investigate the distinctive 

reasons for a firm to go abroad. As a result, he allocated firms and their motive behind 

FDI to one of the following categories: (1) market seeking, (2) resource seeking and 

(3) efficiency seeking; and due to some major criticism with respect to the neglecting 

of the relevance of the network theory (e.g. Johanson & Mattsson, 1988) expanded his 

initial categorization by adding another dimension: (4) strategic asset seeking 

(Dunning, 1993).  

The Market seeking dimension is also known as the horizontal dimension as it aims to 

serve the markets abroad by installing new production facilities. Thus, FDI in this kind 

of category is highly dependent on the market size, the market growth, human capital, 

etc. Advantages of the market-seeking approach are for instance the decrease of 

transport costs, the avoidance of tariff barriers and the direct contact with the target 

market. Resource seeking or vertical FDI, however, is rather driven by the export 

nature of a firm. Especially companies which find themselves in the secondary sector 

(manufacturing and industry) are attracted by this kind of FDI as they seek to invest 

abroad in order to gain access to (natural) resources, raw materials and cheap labor 
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which is crucial for the manufacturing and the export of their core products. FDI in 

this category includes the partial relocation of a firm’s business operations to the 

foreign destination. Thirdly, the efficiency seeking dimension is targeted if activities 

abroad are simply considered to enhance and improve economies of scale or scope. 

Finally, strategic asset seeking concentrates rather on resource augmentation than on 

resource exploitation (Meyer, 2015). FDI in this dimension is of strategical importance 

for a firm in the home country. An example for this would be if a firm decides to 

acquire a foreign company (e.g. a supplier) in order to be able to maintain their own 

business activities. However, the inclusion of the latter category in the OLI theory has 

been criticized by several authors (e.g. Rugman & Nguyen, 2014).  

Noticing that the OLI paradigm thus essentially provides a general framework which 

illustrates a country’s, industry’s or firm’s motives and incentives to invest abroad (i.e. 

the variables explaining FDI), it does not go into further discussion with respect to the 

host country’s specific determinants of FDI. However, according to the World 

Investment Report (WIR) 1998 (UNCTAD, 1998), those variables can be 

distinguished between (1) business facilitation, (2) economic determinants and (3) 

political and policy frameworks. Business facilitation means that the amount of FDI 

depends on a country’s philosophy towards the reduction of barriers for inward FDI, 

the standards of treatment for foreign investors and the general liberalization of the 

economy. Economic determinants on the other hand refer to three first mentioned 

categories of Dunning’s OLI theory (i.e. resource seeking, market seeking and 

efficiency seeking). Thirdly, political and policy frameworks focus on the relevance of 

international agreements which facilitate FDI (e.g. bilateral, multilateral or regional 

investment and trade agreements).  

As a result, we can conclude that the findings of the WIR 1998 further expand the OLI 

theory by adding supplementary dimensions. Nonetheless, a common framework 

which takes all the explanatory variables for the emergence of FDI into consideration 

still does not exist. Even though there have been different approaches and attempts in 

order to do so, FDI, however, depends on each individual investor’s motives and 
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interests, thus making it difficult to include every single economic, strategic, social, 

political or psychological aspect of an investor’s decision. Based on this conclusion it 

is even more challenging to identify the country, industry or company specific 

variables which do not seek to explain but which are affected by FDI. However, an 

attempt to do so will be later done in the methodological chapter of this thesis.  

 

2.1.2 Foreign Direct Investment in Developing Countries 

Even though a common framework for FDI in developing countries has not been 

developed yet, the rise of FDI in developing economies is undisputed. In 2014, the 

positive development of direct investments in these regions had reached its peak as 

FDI inflows in the developing world accounted for 53.2% of the global flows by then 

(UNCTAD, 2017), thus outperforming developed economies for the first time in 

history. In 2016, this number decreased to 37.0%, though investments remained 

relatively stable and only declined from USD 704 billion to USD 646 billion for each 

year respectively. As a result, this means that even though developed countries seem to 

currently attract more capital in form of FDI, developing countries are still a solid 

recipient.  

Regardless of the present “stagnation” of the investment boom of FDI in developing 

regions foreign investments are still an important way to acquire capital in developing 

countries. Historically, it has always been one of the main challenges for developing 

countries to accumulate sufficient financial resources to finance their investments and 

thus to contribute to economic growth, social welfare and the reduction of poverty. 

Globalization and internationalization, however, have provided a fitting solution for 

this problem: Foreign Direct Investments. According to the OECD Benchmark 

Definition of Foreign Direct Investment (OECD, 2009), FDI is defined as a cross-

border investment where the resident entity of one economy (direct investor) invests in 

an enterprise of a resident of a different economy (direct investment enterprise). An 

important precondition, however, is the establishment of a long-run relationship 
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(lasting interest) between the direct investor and the direct investment enterprise. The 

lasting interest and thus the resulting motivation to influence an enterprise is the main 

determinant which illustrates the difference between direct investment and cross-

border portfolio investment. With respect to portfolio investments, the investor does 

not aim to affect the investment enterprise but focuses primarily on earnings. Hence, 

the lasting interest is one of the critical characteristics of FDI as it might not only lead 

to financial but also to technological resource transfers which can have a direct or 

indirect impact on the investment enterprise and its shareholders.  

Foreign Direct Investments in developing countries appear in a variety of different 

investments. The most common types are mergers and acquisitions (M&A) as well as 

greenfield investments. Nonetheless, the extension of capital and financial 

restructuring also have to be taken into consideration. The impacts of every single type 

depend on the investment’s objective. M&A on the one hand focus on the purchase or 

sale of equity which already exists. Greenfield investments, capital extension and 

financial restructuring on the other contribute with additional investments to the ‘host’ 

economy (OECD, 2008). Thus, it is the latter which have a rather positive impact on 

the investor enterprise whereas M&A are generally considered not to enhance 

economic development. In academic literature this assumption is also supported by 

various authors (e.g. Harms & Méon, 2017; Neto et al. 2008; Stiebale & Reize, 2011).  

One aspect that all of these investment types have in common is their source, namely a 

foreign investor. Among those foreign investors are mostly transnational corporations 

(TNCs) or multinational companies (MNCs). Unlike MNCs which have investments in 

foreign markets but whose coordination of their business activities in those countries is 

rather limited, TNCs are specifically defined as companies which operate in two or 

more nations and have an equity investment of at least 10 percent in a foreign 

enterprise (Cypher & Dietz, 2009). Other than that, a TNCs international involvement 

can also be measured by comparing a firm’s set of the following indicators: (1) 

structural indicators, (2) performance indicators and (3) attitudinal indicators 

(Dörrenbächer, 2000). Structural indicators include variables such as the proportion of 
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foreign affiliates, performance indicators on the other hand focus on foreign sales and 

turnover. Attitudinal indicators thirdly highlight a MNC’s perception of the foreign 

country. Finally, a TNC’s degree of international involvement is not determined by the 

extent of foreign investments (by numbers) but by taking all these indicators into 

consideration.  

Independent of how to define TNC’s, international firms first started to set up branch 

plants in developing countries in the early 1950s. As a result of import substitution 

industrialization (ISI) policies of developing nations, TNCs had to opt for a possibility 

to maintain their business activities abroad. Consequently, the establishment of foreign 

affiliates was the most apparent way to do so. However, in the following years of the 

‘ISI era’, many foreign TNCs (especially in the mining sector, e.g. ore, minerals, oil or 

metals) were nationalized or taken over by their host country. Even though this lead to 

question the trustworthiness of investments in developing countries, foreign firms 

which concentrated on manufacturing on the contrary often benefited from an 

increasing international involvement. The reason for this discrepancy was evident: 

Whereas companies within the primary sector were generally related to the 

exploitation of natural resources and thus to the legacy of colonialism, firms in the 

secondary sector were rather associated with sustainable long-term benefits such as the 

decrease of unemployment or the decrease of poverty.  

In the 1970s, tariff barriers then started to move steadily downward. This development 

was both the result of the developing regions’ increasing global integration as well as 

the need for foreign capital in order to finance domestic projects. Therefore, the 

growing influence of TNCs recurred. However, this time around the governments of 

some developing countries chose to regulate the power of TNCs in order to protect the 

domestic population. As a consequence, the concept of the developmental state was 

defined. Regarding this, authors like Leftwich (1995) first discussed this arising issue 

that the governments of some East and Southeast Asian countries (e.g. China, India, 

Singapore, South Korea, Thailand, etc.) could be characterized as developmental states 

since their macroeconomic planning was strongly influenced by the regulation of 
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TNCs’ FDI and high state intervention. In fact, the decision to coordinate and control 

the activities of TNCs lead to high growth rates in these countries in the following 

years. Additionally, developmental states were able to create significant backward 

linkages. Backward linkages describe investments in a sector or an industry which 

serves as a supplier for a specific activity in which the country has an interest 

(Hirschman, 1958). Thus, the establishment of such linkages is of relevance for the 

promotion of growth. Other non-developmental states, however, were not as 

successfully affected by investments from TNCs. Instead of regulation they pursued a 

passive approach which finally lead to ‘thin globalization’ (Cypher & Dietz, 2009). 

Thin globalization appears if foreign investments create weak linkages, meaning that 

the exports of the developing country rise due to the increase of foreign capital 

whereas the value-added in the particular export-oriented industry of the country 

remains low (e.g. Latin America). Hence, it is not the developing country’s 

government or society but the TNC which enjoys the benefits of foreign investment.  

Regardless of whether backward or weak linkages in developing countries emerged 

over the past decades, there is one constant which is either way important for a 

developing region to receive sufficient FDI: each individual country’s ability to attract 

FDI. In recent years, China was the leader of FDI inflows among developing regions. 

In total, the country accounted for more than 20% of FDI inflows in 2016 (Table 1). 

Region-wise this number even increases to approximately 30%. In general, Asia has 

been the main recipient of FDI in 2016 (68.5%), followed by Latin America & the 

Caribbean (22,0%) and Africa (9.2%). When taking a look at some specific countries, 

it is Hong Kong, Singapore, Brazil and India which are the closest runner-ups to 

China. Regarding, the FDI outflows of developing countries, it is again China (which 

is actually the second largest investor worldwide), Hong Kong and Singapore which 

are in the lead. However, interestingly South Korea, Taiwan, Thailand and Angola also 

undertake significant FDI outflows (UNCTAD, 2017).  

Thus, we can assume that especially East Asia and South-East Asia are capable of 

attracting FDI. However, it is a different question if developing regions can also 



Theoretical Approach & Literature Review 17 

 

 

benefit from FDI as high FDI inflows must not necessarily contribute to growth and 

development. Consequently, the possible positive and negative impacts have to be 

identified.  

 FDI 
Inflows 

(Mio. of $) 

FDI (% of Global 
Inflows) 

FDI (% of Regional 
Inflows) 

Africa 59373 9.2%   
            Egypt 8107 1.3% 13.7% 
            Nigeria 4449 0.7% 7.5% 
            Angola 14364 2.2% 24.2% 
Asia 442665 68.5%  
      East Asia 260033 40.3% 58.7% 
            China 133700 20.7% 30.2% 
            Hong Kong, China 108126 16.7% 24.4% 
      South-East Asia 101099 15.6% 22.8% 
            Malaysia 9926 1.5% 2.2% 
            Singapore 61597 9.5% 13.9% 
            Vietnam 12600 2.0% 2.8% 
      South Asia 53735 8.3% 12.1% 
            India 44486 6.9% 10.0% 
      West Asia 7453 1.2% 1.7% 
Latin America & the 
Caribbean 

142072 22.0%  

      Central America 38187 5.9% 26.9% 
            Mexico 26739 4.1% 18.8% 
            Panama 5209 0.8% 3.7% 
      South America 100579 15.6% 70.8% 
            Brazil 58680 9.1% 41.3% 
            Chile 11266 1.7% 7.9% 
            Colombia 13593 2.1% 9.6% 
Oceania 1921 0.3%  
Total 646031 100%  

 

 

2.1.3 The Change of the Developing Country’s Economic, Political and 

Social Landscape: Positive and Negative Impacts of FDI 

FDI in developing countries cannot be automatically related to affect the host 

country’s economy in a positive way. Even though neoclassical growth theory 

Table 1: Global FDI Inflows Key Regions & Countries (UNCTAD, 2017) 
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indicates that FDI inflows prompt economic growth de Mello (1997) argues that there 

are limitations regarding FDI-led growth which is thought to be caused by knowledge 

and technology transfers. Some of these limitations focus on the difficulty to identify 

the specific country-related explanatory variables which contribute to growth in the 

first place. Thus, it would make more sense to firstly examine these variables and to 

study the direct influence of FDI on these in order to be able to analyze the indirect 

impact of FDI on growth. However, the classical literature tends to put FDI and 

growth into a direct relationship and argues that FDI leads to growth as it enhances 

capital formation and technological improvement which are generally regarded as the 

drivers of growth (Wang, 2009). Indeed, it is a plausible point of departure to assume 

that knowledge and technology spillovers, the formation of human resources, the 

integration into global markets, the increase of competition and finally the domestic 

country firms’ development and reorganization have positive implications (Moura & 

Forte, 2010). Nonetheless, in contrast to endogenous growth models which associate 

FDI with its positive impacts academic scholars have not yet commonly agreed on 

whether spillover effects generate growth or not.  

This dissent, however, is not the result of a lack of research. In fact, various 

researchers have analyzed the impacts of FDI on economic growth. On the one hand, 

authors such as Blömström (1986), Nair-Reichert and Weinhold (2001) or Lensink and 

Morissey (2006) favor the positive influences of FDI. Others, such as Aitken and 

Harrison (1999), Kathuria (2000) or Hu and Jefferson (2002) associate FDI with 

negative spillover effects. After refraining from possible errors in the estimation 

methods of these authors, several reasons for why the results are vastly different from 

each other can be presented. As already mentioned in former sections, the variables 

used for the estimations are highly country-specific. Thus, these factors depend not 

only on economic but also on socio-cultural aspects. As a result, FDI and its impacts 

cannot be treated equally by comparing different countries with each other in order to 

come to a common conclusion. Next, another problem of the empirical analysis in this 

field is that it mainly focuses on total FDI inflows rather than on FDI by sector. This is 
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of special importance as previous studies often analyze independent variables based on 

total FDI numbers, meaning that they produce the same results for every industry. 

However, if a domestic country’s inward FDI structure consists of 80% manufacturing 

and 20% mining and a study which utilizes total FDI numbers (dependent variable) 

finds that FDI and for instance the country’s financial development (independent 

variable) show positive correlations, this does not automatically mean that the two 

variables are positively correlated in both of these sectors. Finally, and maybe even 

most importantly (but if not impossible), the challenge to identify ‘good’ FDI and to 

distinguish it from ‘bad’ or ‘meaningless’ FDI must be taken into consideration. By 

saying ‘good’ FDI we mean that FDI provides additional or complementary capital, by 

‘bad’ FDI we refer to the transfer of existing assets from one country to another, 

meaning that additional capital is not supplied (Agosin & Machado, 2005). ‘Bad’ FDI 

often takes the form of M&As or also greenfield investments which do not add to the 

domestic FDI stock. Nevertheless, ‘bad’ FDI does not necessarily have to stay ‘bad’ as 

– if successful – it can also eventually lead to ‘good’ FDI in the future. Anyway, the 

literature and previous empirical analysis barely focus on the inclusion of the 

difference between ‘good’ and ‘bad’ FDI. Hence, separate investigations of the two 

terms could lead to different results than the ones provided by the present literature.  

So, what we can state is that there is a consensus that there is no consensus regarding 

the positive or negative impacts of FDI. However, that does not change the fact that 

developing nations often have to rely on FDI as it is a major source of capital 

formation. Concerning this, it is especially the governments of weak and less 

developed countries (LDC) which give special treatment to FDI (Carkovic & Levine, 

2002). As domestic capital formation cannot be easily achieved in countries with 

instable or corrupt governments and institutions, FDI becomes a remedy in order to 

finance projects. Nonetheless, LDC are also the countries which are hit hardest by the 

negative impacts of FDI. The reason for this is that FDI might eventually lead to 

crowd out investments which could have been otherwise undertaken by domestic firms 

(Herzer, 2012). Crowding-out effects appear if TNCs start to compete with local 
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companies by taking control of natural or human resources. Subsequently, the 

productivity of local firms suffers from the competition of TNCs. Thus, the earnings of 

the local companies which naturally serve the local societies are going to be 

jeopardized. TNCs on the other hand do not necessarily serve the local communities 

but often redistribute the profits through profit repatriation. Profit repatriation means 

that the earnings of a TNC are retransferred to the TNC’s country of origin. As a 

result, this might lead to a decrease of the real income and hence of the social 

development in the developing country (Brecher & Alejandro, 1977). Another 

argument which favors the negative spillovers of FDI is the possible prevention of 

positive spillovers, meaning that TNCs might be able to protect the host country from 

having access to knowledge and technology spillovers (Görg & Greenway, 2004). This 

theory is once again important with respect to the LDC where human capital is mainly 

characterized by low-skilled workers. As a result, these countries might be simply 

unable to understand and comprehend the strategies and technologies of TNCs.  

Concludingly, we can say that FDI has both positive and negative impacts on the 

economic, political and social landscape of developing countries. Even though the 

literature argues that the impacts are rather beneficial, it has to be stated that an 

analysis of the growth effects of FDI in developing regions depends on the scope of 

every study (which industry, sector, country, etc.). Typically, knowledge and 

technology transfers, capital formation, increasing tax payments and the development 

of human resources through the creation of jobs are the most positive aspects. 

However, some of these factors might also negatively influence the developing 

country’s economy which finally results in crowding-out effects or profit repatriation. 

As a very general rule of thumb we can state that developing countries which are able 

to provide high-skilled labor, higher degrees of education and a solid financial system 

are more likely to benefit from FDI (OECD, 2002).  
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2.2 Renewable Energy 

Renewable energies (RES) are natural energy resources which constantly recover. In 

contrast to conventional sources of energy (e.g. oil, coal or natural gas), renewables 

are efficient and contribute positively to the environment. Over the past decades, many 

firms have recognized the potential and the opportunities of the renewable energy 

market. As a result, investments in the RE industry have begun to rocket. Therefore, 

innovation and technological advancements are making the sector subject to 

continuous change.  

 

2.2.1 Renewable Energy Industry 

RES are energy resources which are either directly (e.g. thermal, photo-chemical or 

photo-electric energy) or indirectly (e.g. wind, hydropower or photosynthetic energy) 

linked to the sun or to the natural mechanisms of the environment of the earth (e.g. 

geothermal or tidal energy) (Ellaban et al., 2014). A classification of RES can be done 

in accordance with Figure 2. 

Figure 2: Renewable Energy Classification (Ellaban et al., 2014) 
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In 2015, the renewable energy consumption accounted for 19.3% of the total final 

energy consumption (REN21, 2017). Fossil fuels still had the largest share with 

approximately 78.4%. The remaining 2.3% were assigned to nuclear power. As RES 

are usually divided into two groups – (1) modern renewables and (2) traditional 

biomass – modern renewables accounted for 10.2% and traditional biomass for 9.1% 

of the global energy mix. Modern renewables are further subcategorized into biomass, 

geothermal and solar heat (4.2%), hydropower (3.6%), wind, solar and geothermal 

power (1.6%) and biofuels for transport (0.8%).  

The trends within the RE industry generally observe that solar, wind and geothermal 

energy are going to be of key importance in the near future. This can be explained by 

the unlimited capacity of these resources. With respect to solar energy, analysts expect 

that this energy source has the potential to provide more than 2800 times the current 

global energy needs (EREC, 2010). Biomass, however, grows at a much slower pace 

than modern renewables. Compared to previous years, the share of biomass has not 

changed much whereas solar, wind and hydropower constantly increase their share of 

the global energy consumption. In 2013, RES also first added more capacity to the 

energy sector than coal, natural gas and oil all combined (BNEF, 2015). As a result, 

RES start to slowly outpace fossil fuels.  

The increasing installment of additional capacity and production facilities in the RES 

sector (+9% in 2016 as reported by REN21, 2017) is also necessary when taking the 

growing global energy demands into consideration. According to a study conducted by 

BP (2015), energy demands grew by 2.1% on average within the past 10 years. As a 

result, many new investors start to seize this opportunity. Another economic incentive 

for investments is the emerging cost-competitiveness of RES. Traditionally, RES are 

associated to be a capital-intensive sector which highly depends on innovation and 

technology. Therefore, a high risk-return ratio as well as the main problem of 

renewables – the storage of the energy produced – often hinders investments. 

However, green bonds, yielcos, securitization and crowdfunding platforms for private 
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investors have made renewables become an investment opportunity alternative the one 

of fossil fuels.  

Finally, the relevance of the role of the ‘socially-conscious consumer’ also needs to be 

mentioned. Promoted by key terms such as corporate social responsibility (CSR) or 

sustainability, energy companies have to adapt according to the needs of their 

customers. As a result, even big multinationals within the energy sector of fossil fuels 

partially align their strategies and business activities with renewables.  

 

2.2.2 Renewable Energy Investments 

Global investments in RES were approximately $ 214 billion in 2013 (large hydro-

electric projects excluded). This means a strong rise compared to investments of 

approximately $ 39.5 billion in 2004 (REN21, 2014). Thus, RES were able to increase 

their share of global energy investments to 13.3% (total energy investments accounted 

for $ 1.600 billion) (IEA, 2014). Greenfield investments, however, saw a decline of 

18% in 2014 (fDi Intelligence, 2015) which leads us to the conclusion that investments 

with the target of new capital formation grew less.  

 Future investments in the RE sector are hard to predict as the volatility of direct 

investments – especially in developing countries – has been typically high over the 

past few decades. Excellent years were followed by unexpected lows, thus making it 

difficult for decision-makers to identify the right and appropriate investment 

opportunities. However, what can be done is a general forecast of the global energy 

demands. Petrecca (2014) in his paper argues that an estimation can be achieved by 

putting the average gross primary energy use per person in relationship with the 

growth of the world’s population. Another approach would be to take the energy goals 

of countries, regions and organizations into consideration. The European Union, for 

instance, pursues a ’20-20-20’ strategy which intends to (1) reduce EU greenhouse gas 

emissions about 20% from the 1990 levels, (2) increase the share of the EU energy 
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consumption from RE to 20% and (3) improve the EU’s energy efficiency by 20% 

until 2020 (European Union, 2009). The United Nations General Assembly’s initiative 

‘Decade of Sustainable Energy for All’ (SE4ALL), however, aims to double the share 

of renewables until 2030 by taking a clear focus on developing countries, innovation 

and technology and the overall investment environment (United Nations Sustainable 

Energy for All, 2013).  

Historical data and countries’ modern energy policies both included, REN21 (2013) 

and the International Energy Agency (IEA, 2015) predict renewable energy shares of 

15-20% in conservative scenarios, 30-45% in moderate scenarios and 50-95% in high 

scenarios by 2050. Referring to the most current number of 19.3% in 2015, moderate 

scenarios are quite realistic. Nonetheless, in order to achieve these goals, constant 

investment flows are of primary importance. Even though there are several institutions 

which keep track of the global investment flows in this sector (e.g. BNEF, IEA, 

REN21), the academic literature has not been able to sufficiently understand the 

complex causal relationships of these flows yet. Certainly, there are papers which 

analyze particular RE sectors or countries (e.g. Karekezi & Kithyoma, 2002 or Løvdal 

& Neumann, 2011), however, a common framework which would explain why some 

countries are more attractive than others does not exist. An explanation for the lack of 

such a framework could be found in the paper of Wüstenhagen & Menichetti (2012). 

There they argue that RE investments do not only depend on locational factors (e.g. 

energy policies) but also on behavioral factors (e.g. type of investor, prior investment, 

etc.) which are hard to measure. Masini & Menichetti (2012) further continue to 

emphasize the relevance of a priori beliefs, the attitude towards technological risk and 

personal policy preferences. Taking all the locational and personal aspects into 

consideration thus impedes the establishment of a common theory for investments in 

RES.  
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3 Methodology 

The following section illustrates the main hypotheses which have been derived from 

the research questions and the theoretical approach of this thesis. Based on the 

hypotheses the research model and its components are presented. Finally, the chosen 

data as well as some boundaries and limitations are also discussed.  

 

3.1 Research Philosophy 

The research philosophy of this thesis relates to the philosophical assumption of 

positivism. Positivism relies upon the empiricist view of the researcher, meaning that 

the researcher conducts a study from an independent point of view (Collins, 2010). As 

a result, the ontology of this thesis sees reality as objective and external. However, 

reality also needs to be considered to be imperfect which means that it can also be 

doubted due to insufficient or inadequate information. Nonetheless, in order to meet 

the preconditions of a positivistic stance, the researcher focuses on the reality and the 

facts which are considered to be correct with respect to the research design and the 

general theory in which the subject of this thesis is embedded.  

The research approach in this paper is deductive. Based on the literature presented in 

the theoretical part three hypotheses are designed and then tested afterwards. Unlike an 

inductive approach where observations are made in order to find a common pattern, 

this thesis uses the concept of deduction, meaning that one or many propositions (or 

hypotheses) are predefined in order to be eventually tested by accepted research 

instruments.  

The accepted method is described by the research strategy. In this case the research 

strategy focuses both on panel cointegration testing and multiple regression analysis. 

Thus, this implies that the paper uses quantitative research methods in order to find 

credible and valid arguments which should eventually lead to the confirmation or the 

rejection of the hypotheses.  
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Finally, the research design builds the groundwork for this thesis. The research design 

can be seen as the link between the research questions, the theory, the research 

methods, the collection of the data and the findings and the conclusion (Yin, 2009). 

The nature of this thesis is to be conclusive, meaning that the paper creates findings 

which are of practical relevance and which allow for further research on the subject. 

Moreover, the thesis also investigates causality between dependent and independent 

variables. Thus, it can be argued that the research is both conclusive and causal.  

 

Methodological Choices 

Philosophy Positivism 

Approach Deductive 

Research Strategy Cointegration Testing & 

Regression Analysis 

Data Collection Secondary 

Research Methods Quantitative 

Research Design Conclusive, causal 

 

3.2 Hypotheses & Research Model 

The research model (Figure 3) is based on three main hypotheses which are stated as 

follows:  

(1) Foreign direct investment in renewable energy is significantly related to the 

economic growth of developing countries 

(2) The variables which explain the significant impact of FDI depend primarily on 

freedom from government, FDI volatility and business freedom  

Table 2: Methodological Choices 
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(3) The variables which impede or enhance the contribution of Foreign Direct 

Investment to economic growth differ significantly among developing regions 

In order to accept or reject the hypotheses, the research model first investigates the 

causal relationship between FDI and GDP in a developing country. As presented in the 

literature review, the neoclassical point of view considers FDI inflows to contribute 

significantly to the economic growth of a country. Thus, a panel cointegration test 

where the GDP is defined as the independent variable and the FDI/GDP ratio as the 

independent variable will attempt to examine this assumption. Taking the 

cointegration test one step further, the dynamic ordinary least squares (DOLS) 

approach will then observe whether FDI has positive or negative impacts in the 

respective countries. As a result, we are going to be able analyze our findings with 

Figure 3: Research Model 
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respect to the previous research which mainly concludes that FDI and GDP are not 

only cointegrated but that FDI is also positively correlated with economic growth.  

Secondly, in case that there is a significant relationship between FDI and GDP, a 

multiple regression analysis identifies the FDI-affected variables which are important 

for the growth effect of FDI on GDP. Herzer (2012) suggests that freedom from 

government, business freedom, FDI volatility and primary-export dependence are of 

significant relevance. Even though there might be other explanatory variables which 

contribute to the growth effect, we will keep an eye on these four variables in order to 

find an answer for our second hypothesis.  

Finally, the third hypothesis focuses on inter-regional differences. FDI in RES in 

developing countries depends highly on the respective regional contexts. If the 

contribution of FDI in RES to economic growth is triggered by local factor 

endowments such as human capital, this must not necessarily apply to another region 

where FDI could be the result of an advantageous investment environment. Thus, we 

assume that the variables differ significantly among developing regions.  

 

3.2.1 Panel Cointegration & DOLS 

In order to examine whether FDI has a significant impact on economic growth, the 

appropriate research method to do so is panel cointegration testing. Cointegration tests 

are commonly used for the analysis of time series data if a linear combination of two 

or more variables which are non-stationary may be stationary (Engle & Granger, 

1987). The final stationary linear combination is then called cointegrating equation. 

Stationarity must be defined as a process where the probability distribution of the 

variables does not significantly change over time. Contrastingly, non-stationary 

variables experience a significant change over a certain period. According to 

hypothesis 1, the significant impact of FDI on economic growth will be investigated. 

Thus, we begin the statistical analysis with the general regression formula  
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which we narrow down to the bivariate model proposed by Hansen & Rand (2006) in a 

second step. Additionally, we also insert the dependent and the independent variable 

for our model:  

 

 

In this formula, Log(GDP) is our dependent variable and describes the natural 

logarithm of the GDP for the respective years (t = 1, 2,….) and countries (i = 1,2,….). 

(FDI/GDP)it is the independent variable and is effectively illustrated by the FDI-GDP 

ratio. Regarding this, the FDI-GDP ratio is chosen as total FDI inflows could be 

regarded as a component of GDP itself which would thus lead to a positive correlation 

of the two variables simply due to the fact that FDI is a part of GDP (Herzer et al., 

2008). Additionally, αi represents country-specific effects whereas it is an indicator 

for country-specific deterministic time trends. In this context, we have to note that the 

country-specific time trends can be rather neglected which is the result of the time 

frame we have chosen for our research. As the analyzed period is only 9 years (2008 – 

2016) deterministic time trends are of minor importance. Finally, it describes the 

stationary error term which accounts for any omitted variable.  

As mentioned before, we now have to evaluate whether our variables are stationary or 

non-stationary. In accordance with Engle & Granger (1987), both the GDP and the 

FDI-GDP ratio have to be non-stationary, but should become stationary once 

combined so in order for cointegration to be present. For an examination of the 

variables and the status of their stationarity we use the Augmented-Dickey Fuller test 

(ADF-test) which was developed by Dickey and Fuller in the 1970s. According to 

them, they assume that time series data is characterized by unit-root behavior, meaning 

that the variables in a model are usually non-stationary. However, by application of the 
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first and second difference, the variables are going to become stationary. In our model, 

both variables prove to be non-stationary at level and stationary at first difference 

(Table 3). As a result, this means that our variables are appropriate for the examination 

of an existing cointegration.  
 

 Level First Difference 

 t-Statistic p-value t-Statistic p-value 

Log(GDP) 55.0460 0.1695 75.4686 0.004 

FDI/GDP 28.9146 0.1473 45.2077 0.004 

As a result, we are now able to perform a cointegration test based on the findings of 

Engle & Granger. However, since our model includes cross-country panel data over a 

predefined period of time a simple cointegration test which would not aim at the 

inclusion of panel data is not sufficient in order to provide valid results. Hence, it 

would be possible to apply a Pedroni (Engle-Granger based) or a Kao (Engle-Granger 

based) cointegration test which both take panel data into consideration (Pedroni, 1999; 

Kao, 1999). However, an even better alternative is the DOLS approach. 

The dynamic ordinary least square (DOLS) method was first presented by Saikkonen 

(1992) and Stock & Watson (1993). Unlike other cointegration tests, it aims to 

increase the cointegrating regression with lags and leads, meaning that the residual 

variance of an estimator is replaced by the long-run variance of the residuals. Hence, 

the cointegrating equation allows for better and more reliable results. The general 

formula of the DOLS approach is given by:  

 

 

In order not to interpret the formula twice, our DOLS regression is as follows:  

Table 3: Augmented Dickey-Fuller Test Results 
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In general, the formula principally remains the same. However, Σ Φij describes the 

sum of the coefficients of lead and lag differences, meaning that a possible serial 

correlation and the endogeneity of the regressors are considered within the formula. As 

a result, the DOLS approach balances the stationary error term and thus produces 

unbiased estimates which are robust to endogeneity and the possible omission of 

variables. For us this means that by application of the DOLS framework we will be 

able gather useful results on the growth effect of FDI for every single country in the 

study, even if particular explanatory variables are omitted (e.g. due to a lack of data).  

 

3.2.2 Multiple Regression Analysis 

The second part of the research focuses on the application of a multiple regression 

analysis, so in order to be able to identify the explanatory variables which influence 

the growth impact of FDI in developing countries. Based on the findings of the DOLS 

regression the respective growth impact of every country serves as the dependent 

variable whereas the independent variables are determined by taking previous 

literature on FDI in RES into consideration. Thus, the independent factors are 

distinguished between general independent variables and country-specific variables. 

General independent variables describe indicators which do not specifically depend on 

the country-specific endowments or the RE sector. These variables rather summarize 

the status quo regarding the growth-led impact of FDI. As a result, they include the 

general level of development, trade openness, human capital, the general financial 

development, the FDI-GDP ratio, the FDI-GDP ratio of renewable energies, FDI 

volatility and the inflation rate. The country-specific variables, however, go much 

more into detail with the countries’ specific characteristics. Based on the index of the 

Heritage Foundation, they consist of business freedom, freedom from government, 
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property rights, freedom from corruption, financial freedom, fiscal freedom, 

investment freedom, labor freedom, monetary freedom and trade freedom. 

Additionally, some omitted variables for which sufficient data could not be found are 

illustrated as well.  

 

3.2.2.1 Independent Variables 

The Level of Development of a country is measured by GDP or in the case of this 

thesis by GDP per capita. Jordaan (2004) argues that FDI will primarily flow to 

countries with a greater market size and thus with a higher level of development. 

These countries tend to have a stronger purchasing power which makes them attractive 

to TNCs which can expect higher returns on their investment. However, competition 

of local and foreign firms in such countries is often fierce. Consequently, there are also 

many threats for TNCs.  

Trade openness describes a country’s degree of openness towards international trade 

and foreign investments. Depending on the type of FDI openness can have both 

positive and negative effects on investments. High trade restrictions (e.g. tariff 

barriers) can enhance or impede FDI. If TNCs are market-seeking they tend to set up 

subsidiaries in the host country as the costs for exports may be too high. As a result, 

the associated new capital information contributes positively to the host country’s 

economy. On the other hand, export-oriented firms will rather avoid countries with 

high trade restrictions.  

Human capital relates to the degree of education of a country. It is generally defined 

by the secondary school enrollment rate. Human capital is regarded to be a key driver 

of FDI as foreign firms with subsidiaries often rely heavily on high-skilled labor. 

High-skilled labor in technology intensive industries such as RE, however, is 

frequently limited. As a result, countries with insufficient human capital suffer from 

the absence of possible knowledge or technology transfers.  
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Financial development takes both factors such as credit rating or liquidity and the 

general financial development throughout the past decades into consideration. For our 

calculations, financial development is defined as the domestic credit to the private 

sector as a share of GDP. This variable is thus an indicator for the financial feasibility 

of a country. A high level of financial development usually attracts firms from all kind 

of different industries, even from the services sector (e.g. banks, insurances, funds, 

etc.).  

The general FDI-GDP ratio and the FDI-GDP ratio of RES seem to be only 

marginal for an explanation of the growth impact of FDI. However, it is especially 

these variables which should make FDI as an independent variable more relevant. FDI 

frequently amounts to less than 1% of GDP in developing countries. Thus, by 

including these indicators the economic significance of FDI can be highlighted.  

FDI volatility has proved to be a key driver for foreign investments in developing 

countries. Lensink & Morrissey (2006) argue that FDI volatility is often associated 

with economic and political instability and may thus impede FDI. Regarding FDI 

flows in the RE sector, we can state that FDI volatility is rather high. Especially 

developing countries with weak economies experience unstable and unpredictable FDI 

flows. As for our research, the FDI volatility is based on some own calculations which 

use the exponentially weighted moving average (EWMA) as a proxy for volatility. The 

advantage of the EWMA is that it does not assign the same weight to every value over 

a time series. By using a constant (namely lambda) the EWMA multiplies the 

weighted value of each year with the weighted value of the previous year. As a result, 

investments in more recent years have a greater influence on variance.  

Finally, the inflation rate is also included. Traditionally, the inflation rate is used as a 

measure of macroeconomic instability and roads per square kilometer in order to 

account for infrastructure development. With respect to this, infrastructure would 

cover many aspects such as roads, railways and telecommunication systems. However, 
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in order to keep it simple, we are going to refer to the inflation numbers provided by 

the World Bank.  

 

3.2.2.2 Country Specific Variables 

The country specific variables are based on the index of the Heritage Foundation. The 

index is basically an instrument of economic freedom which focuses on four key 

categories of an economic environment:  

1. Rule of Law 

2. Government Size 

3. Regulatory Efficiency 

4. Market Openness 

These dimensions are further subcategorized into 12 specific components which are 

equally weighted in order to generate an overall economic freedom score for each 

respective country. The index is generally based on data from a time frame of one 

specific year. However, due to a lack of information, historical data is included as 

well.  

1.) Rule of Law 

The rule of law generally refers to the subcategories property rights, government 

integrity and judicial effectiveness. Property rights describe a country’s legal 

framework and the extent to which individuals are allowed to move freely in those 

legal circumstances. This includes an individual’s ability to accumulate private 

property and the degree to which a country is able to protect the individual with 

respect to those rights. For instance, if a government is likely to expropriate its people 

of their property, the score in this category is low. Regarding FDI in developing 

countries this dimension is of high importance as it is an indicator whether a country is 

able to protect local firms from big multinationals or not. As a result, it might be likely 
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that high property rights contribute positively to FDI-led growth as this could create 

higher backward linkages. The dimensions covered by property rights are physical 

property rights, intellectual property rights, the strength of investor protection, the risk 

of expropriation and the quality of land administration.  

Second, government integrity is a measure of freedom from corruption. Corruption 

adversely affects FDI as economic and political instability tend to discourage potential 

investors. Regarding this, the corruption of government institutions is a major threat to 

TNCs. Thus, investments are unlikely. Government integrity is mainly defined by the 

public trust in politicians, irregular payments and bribes and the transparency of 

governmental actions.  

2.) Government Size 

The category government size refers to the subcategories tax burden, government 

spending and fiscal health. Tax Burden is the measure for fiscal freedom in our 

model. It includes rather marginal tax rates on personal or corporate income but also 

the overall level of taxation. As a result, tax burden is directly connected to tariff 

barriers which could eventually lead to the restriction of imports. Thus, this category is 

relevant with respect to the type of FDI in the respective country. Tariff barriers tend 

to limit FDI. However, as corporate tax rates in developing countries might be lower 

than in a TNC’s country of origin additional incentives for investment can be created.  

Next, government spending (or freedom from government) is a relevant indicator 

for the allocation or misallocation of resources in developing countries. High 

government spending can result in debt and budget deficits which then again cause a 

high inflation rate and a difficult investment environment. Especially underdeveloped 

countries experience a fierce misallocation of financial resources. Regarding this, 

small elites often accumulate high amounts of the available resources whereas on the 

other hand the majority of the population is dragged into poverty. Consequently, other 

factors such as human capital or the general level of development suffer as well. Thus, 
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disadvantageous government spending has a negative impact on the growth effect of 

FDI.  

 3.) Regulatory Efficiency 

Regulatory Efficiency is a measure for business, labor and monetary freedom. 

Business freedom describes the degree of regulatory influence on the operation of 

firms’ business activities. The indicator takes factors such as the time, the cost or the 

procedures to start a business into consideration. Moreover, the accessibility of 

electricity is also included. In the paper of Herzer (2012), business freedom – along 

with government freedom, FDI volatility and primary-export dependence – was found 

to be one of the most important factors for FDI-led growth. In fact, the variable is of 

high relevance for new capital formation as greenfield investments with the aim of the 

installation of a new subsidiary depend significantly on the business environment of a 

country. Thus, the number of days to get a business started or the presence of 

sufficient energy supply is crucial for investment decision-making. 

Labor freedom concerns factors such as minimum wages, severance requirements, 

the existence of trade unions and restraints on hiring. The indicator is closely 

connected to a country’s government actions. A moderate labor freedom tends to 

encourage FDI.  

Thirdly, monetary freedom is defined by the measure of price stability and price 

controls. In an ideal scenario price stability emerges without government intervention. 

However, in developing countries the opposite is the case quite often. Due to high 

inflation rates governments have to step in on a regularly basis. As a result, investment 

flows tend to be hampered.  

 4.) Open Markets 
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The last category – open markets – consists of trade freedom, investment freedom and 

financial freedom. It can be seen as a further extension of the trade openness variable 

presented in the section of the general independent variables above. Similarly to tax 

burden, trade freedom is also connected to tariff and nontariff barriers which 

encourage or impede imports and exports. However, this factor also takes import 

quotas, price restrictions (antidumping duties), regulatory restrictions, custom 

restrictions and direct government intervention into consideration. In the RE industry, 

price or custom restrictions are less relevant whereas regulatory restrictions such as 

licensing can have an important impact on investment decisions.  

Investment freedom refers to a country’s specific restrictions on the free flow of 

investment capital. Individuals and firms are not necessarily allowed to freely move 

their financial resources. In a developing country context this can be advantageous as 

profit repatriation can be prevented. However, investment restrictions such as foreign 

change or capital controls are likely to impede FDI in the first place.   

Finally, financial freedom defines the efficiency of banking as well as the general 

reliability of the financial sector. It includes the state ownership of major financial 

institutions and also refers to a government’s interferences in the sector. As the 

indicator also focuses on the degree of the financial market development we can once 

again link this category to the general independent variable of financial development 

described above. However, unlike before where financial development was defined as 

the domestic credit to the private sector as a share of GDP, financial freedom also 

includes other variables such as government influence or the openness to foreign 

competition.   

 

3.2.2.3 Omitted Variables 
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Finally, we also need to highlight some omitted variables which were neglected due to 

a lack of data. Primary export dependence is a key issue in many resource-rich 

developing countries. It describes a country’s focus on the export of primary products 

(e.g. mining, agriculture, etc.). Such economies usually create only little backward 

linkages or spillovers through FDI investments. Aykut & Sayek (2007) argue that high 

FDI inflows into this sector could lead these countries away from competitive 

manufacturing sectors in which most of the FDI-led growth is associated to be 

generated. As a result, foreign investment flows may have negative long-run effects.  

Another factor is described by the judicial effectiveness. Judicial effectiveness means 

that stable business environments must also provide well-functioning legal 

frameworks. These legal frameworks should focus on the rights of both individuals 

and companies (regardless if local or foreign). Judicial effectiveness is relevant for the 

growth impact of FDI as foreign companies might face possible legal actions in the 

host country.   

Lastly, fiscal health refers to the growing debt burden and the negative effects related 

to this. Even though the financing of public spending through the generation of 

additional debt could positively influence a country’s economy (e.g. if the capital is 

invested in innovation), the additional capital frequently contributes to government 

consumption which thus does not boost productivity at all.  

 

3.2.2.4 Heteroscedasticity, Autocorrelation & Multicollinearity 

Heteroscedasticity (HET), autocorrelation and multicollinearity are a frequent issue in 

cointegration and multiple regression equations. Heteroscedasticity refers to the 

variance of the error terms and tests whether they are dependent on the values of the 

independent variables or not. If they are dependent, this means that the variance of the 

error terms is imbalanced (Dougherty, 2011). In a heteroscedastic scenario, the 

estimates become inefficient which means that the test statistics could no longer be 
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valid. Regarding the cointegration test and the DOLS approach, heteroscedasticity is 

generally not relevant. This is because the DOLS model already contains lags and 

leads which balance the variance of the error terms. Contrastingly, in our regression 

model heteroscedasticity is of importance which is why the Breusch-Pagan Godfrey 

test for heteroscedasticity is performed. As we are going to see later, the estimates in 

our regressions are homoscedastic.  

Secondly, autocorrelation is present if the error terms show correlations over time. 

This means that the error terms are not independent. Once again, due to the DOLS 

approach, the assumption of autocorrelation in a cointegration test can be excluded. As 

stated above, the DOLS model includes lags and leads and thus the residuals are 

normally distributed. Nonetheless, with respect to the regression model a Jarque-Bera 

(JB) test is performed. In anticipation of this test, we can already state that the 

residuals of our estimations are normally distributed.  

Thirdly, multicollinearity is the most important matter in the regression analysis. 

Multicollinearity implies that at least two independent variables are correlated with 

each other. Depending on the extent of correlation some explanatory variables would 

become insignificant as a result. Thus, we are going to omit the variables which show 

the highest degree of multicollinearity which will finally provide us with better 

findings.  

 

3.3 Data Collection 

The data used in this thesis is mainly provided by the Bloomberg New Energy Finance 

(BNEF) platform, the World Bank and the Heritage Foundation. Data on FDI inflows 

of RES in developing countries is only scarcely available which is the reason why the 

scope of our cointegration and regression analysis is limited to the years 2008 until 

2016. Even though this basically illustrates the main delimitation of our research, the 

positive side is the ‘up-to-dateness’ of the information that we can work with. 
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Regarding FDI inflows, BNEF keeps track of 87 developing countries. Out of these, 

30 countries provide sufficient data to be included in a panel data setting. Nonetheless, 

some of these countries (e.g. Russia, Serbia, Kazakhstan, etc.) are defined as transition 

economies according to the UNCTAD classification of developing countries 

(UNCTAD). As a result, 23 countries fulfil the final requirements for being considered 

in our model. These countries are distributed across four geographical regions: Africa, 

Asia, Central America and South America (cf. Appendix 1). Asia (9) provides us with 

the largest sample of countries, followed by Africa (5), South America (5) and Central 

America (4).  

Regarding the economic data, the World Bank database was consulted. Accordingly, 

the numbers for our general independent variables are mainly retrieved from there 

(https://data.worldbank.org/). FDI volatility, however, is based on own calculations. 

Secondly, the data for the country specific independent variables relies on the findings 

of the index of the Heritage Foundation (https://www.heritage.org/index/). In total, the 

data for the analysis consists of 4140 datasets.  
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4 Results & Empirical Findings 

The next section presents the findings of the panel cointegration tests via the DOLS 

approach as well as the results of the multiple regression analysis. Thus, hypothesis 1 

and 2 are going to be examined. However, before doing so, a general overview of 

foreign direct investment flows in RE and the relationship to economic growth is 

illustrated.  

 

4.1 General Overview: FDI & Economic Growth 

In order to begin with the presentation of our results it makes sense to first evaluate the 

FDI-GDP ratio. The FDI-GDP ratio can give us an understanding of the economic 

importance of FDI in a country. As a result, we are able to draw conclusions from this. 

Generally FDI is only a marginal part of GDP which often amounts less than 1%. By 

doing an analysis of the FDI-GDP ratio for a respective industry, this number even 

decreases. The values for our study are illustrated in Table 4 and include the time 

period from 2008 to 2016. There we can see that only one country has a higher FDI-

GDP ratio than 1%, namely Nicaragua. The biggest players in terms of the size of their 

GDP are China, India, Brazil and Mexico. These countries have respective rates of 

0.34%, 0.06%, 0.09% and 0.06%. Except for China, these rates are rather low 

compared to other countries. The mean of all the countries combined is 0,21%. As a 

result, big economies tend to have lower FDI-GDP ratios whereas smaller countries 

tend to have higher ones. This means, that FDI takes a bigger share of the GDP in 

countries with lower GDPs.  

However, a high FDI-GDP ratio does not mean that the impact of FDI on economic 

growth is significant. High FDI-GDP ratios can be both the result of high investments 

or low GDPs. The ratios have no significance regarding the causal relationship 

between FDI and economic growth. Nonetheless, it is important to identify these 

values as they (1) provide us with a first overlook of the connection between FDI-GDP 
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and (2) serve as an indicator for the multiple regression analysis which is performed 

later on. In order to examine the relationship between FDI and economic growth panel 

cointegration tests and especially the DOLS approach are applied.  

Country 

Average of 

FDI/GDP (%) 

Average of 

Log(GDP) Country 

Average of 

FDI/GDP (%) 

Average of 

Log(GDP) 

Argentina 0.02 26.90 Nicaragua 1.13 23.06 

Brazil 0.09 28.37 Pakistan 0.14 26.10 

China 0.34 26.17 Panama 0.30 24.36 

Chile 0.01 29.69 Peru 0.09 25.85 

Costa Rica 0.27 24.49 Philippines 0.04 26.19 

Ethiopia 0.31 24.47 South Africa 0.19 26.56 

India 0.06 28.19 Thailand 0.03 26.62 

Indonesia 0.05 27.40 Turkey  0.04 27.44 

Kenya 0.66 24.62 Uganda 0.14 23.80 

Malaysia 0.01 26.36 Uruguay 0.61 24.55 

Mexico 0.06 27.75 Vietnam 0.03 25.72 

Morocco 0.36 25.33    

 

 

4.2 Panel Cointegration Testing: DOLS Approach 

As stated in the methodology, the dependent variable in our panel cointegration test is 

GDP whereas the independent variable is FDI/GDP in t countries and over i time. In 

order to be able to use our data at levels and also due to the limited time frame there is 

no deterministic trend or intercept included in our calculations. Based on the p-value 

of the group-mean estimator we can decide whether the null-hypothesis of no 

cointegration can be rejected or if the alternative hypothesis of cointegration can be 

accepted. Depending on the significance level that we wish to opt for, the findings can 

be analyzed on the 1%, 5% and 10% significance levels. Generally, results are 

Table 4: FDI-GDP relationship 



Results & Empirical Findings 44 

 

 

evaluated with respect to the 5% level. Thus, if the p-value of a variable is less than 

5% the null-hypothesis of no-integration can be rejected whereas the alternative 

hypothesis of cointegration must be accepted. If there is cointegration between two 

variables it means that a long-run relationship exists. This relationship can be either 

positive or negative.  

 

4.2.1 Developing Country Findings 

With respect to the first section of the findings regarding developing countries we can 

state that group panel data for 23 countries and a total of 207 observations was used. 

The execution of the DOLS approach finds different results across the sample 

countries. However, the null hypothesis of no cointegration can be rejected as the 

group-mean estimator likewise as many other country variables shows a significance 

of under 5%. As a result, the alternative hypothesis of cointegration is accepted. Thus, 

the first hypothesis stated in the research model section can be accepted. FDI has a 

significant impact on economic growth.  

Next, we take a look at the group-mean estimator and the respective values of our 

countries (Table 5). The group-mean estimator (which could also be described as the 

average growth effect of FDI on GDP) is 0.1620 which means that there is a 

significant positive correlation between FDI and economic growth in the RE sector. 

This can be further interpreted as follows: if there is an increase in the FDI-GDP ratio 

of 1%, this leads to an increase of GDP by 0.162% in developing countries. The same 

principle goes for the values of the countries investigated. The majority of the values is 

positive. The Philippines have the highest value with 0.743 whereas China has the 

lowest value with -0.346. As a result, this means that an increase of the FDI-GDP ratio 

affects the GDP rather negatively in China. However, we still have to consider that 

those numbers are too marginal in order to cause any important major change on the 

economy of a country. Nonetheless, it is interesting to compare the growth effect of 

FDI on GDP with the findings of the previous section. There we stated that countries 
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with smaller economies have larger FDI-GDP ratios. Now we can see that this 

tendency disappears.  

 

 

 

 

 

 

 

 

 

 

By taking a closer look on the particular countries we can recognize that the 

Philippines, Pakistan, Chile, Morocco and Thailand have the highest estimates, 

meaning that FDI into these countries prompts the growth effect. Interestingly, all of 

these countries have somewhat similar GDPs compared to the other countries in our 

cointegration model. The countries which gain the least from the FDI-led growth 

effect are China, Costa Rica, Vietnam, Panama und Turkey. Likewise as the biggest 

‘winners’ the countries are wide dispersed. In terms of their GDP they do not happen 

to have any differences. Thus, we have to explain the independent variables 

responsible for the positive and negative FDI-led growth effects through our multiple 

regression analysis.  

Table 5: DOLS Approach Developing Countries 
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4.2.2 Region Based Findings 

The region based findings rely on four regions and thus 36 observations from 2008 

until 2016. The regions included are Africa, Asia, Central America and South 

America. Again, the table shows that the p-values for both the respective regions and 

the group-mean estimator are significant at the 1% level. As a result, we can reject the 

null hypothesis of no cointegration, meaning that the alternative hypothesis of 

cointegration is accepted.  

Regarding the specific values of Table 6, we can state that the group-mean estimator is 

0.1903 which means that there also exists a positive impact of FDI on economic 

growth on the regional level. When taking a closer look at the data one might 

recognize that the numbers exhibit the trends of the single countries in Table 5. Central 

America proves to be the region where the growth impact of FDI is the lowest. 

Comparatively, the particular Central American countries also show the same trend. In 

Costa Rica and Panama, for instance, the growth effect of FDI on GDP is negative 

whereas in Mexico and Nicaragua the values are also rather low. Thus, it is not 

surprising that the regional DOLS approach has provided us with similar results. 

Table 6: DOLS Approach Regions 
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4.3 Multiple Regression Analysis 

The multiple regression analysis is the second step of the empirical data analysis. 

Multiple regression models provide a solid framework for the investigation of one or 

more explanatory variables and their relationship to the dependent variable. The 

dependent variable in our case is the growth effect of FDI on GDP. As stated in 

hypothesis (2) we would like to analyze whether the variables business freedom, 

freedom from government, and FDI volatility have a significant impact on the FDI-led 

growth effect on GDP.  

In order to do so all the variables listed in the methodology are included in our 

analysis. In order to get more reliable results, we use the natural logarithm for all our 

varibales. Next, after having run the regression analysis, the presence of 

multicollinearity is examined. If multicollinearity between two independent variables 

exists in our model, the two variables are compared and the variable with the higher p-

value is omitted from our analysis. Regarding this, it is our basic assumption that if 

two variables are correlated at a percentage of over 60% then they are likely to distort 

our results. Additionally to this, we are also going to test for heteroscedasticity 

(through a HET test) and for the normality of the residuals (through a JB test).  

 

4.3.1 General Results 

The general results of the multiple regression analysis in developing countries are 

illustrated in Table 7. There, we can first see our dependent variable which is the 

growth effect. Then the independent variables of our literature review are included in 

the left-hand section. Next to them we can find their correlation coefficients with the 

dependent variable. Finally, on the right side, the t-statistic and the p-value are 

exhibited. The p-value serves again as our measure for significance. If we rely upon a 

significance level of 5% this means that all the variables with a p-value of less than 5% 

turn out to be significant.  
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In Table 7, we can see that there are 9 variables which are significant and 8 variables 

which are insignificant. One variable (freedom from corruption) had to be omitted as it 

showed strong signs of multicollinearity (cf. Apendix 2: Correlation Matrix 

Developing Countries). Thus, we can state that trade openness, human capital, 

financial development, FDI/GDP ratio, FDI volatility, financial freedom, fiscal 

freedom and trade freedom are of key importance for the development of FDI-led 

growth in developing countries. Referring to hypothesis (2) this means that we can 

Table 7: Multiple Regression Results Developing Countries 
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accept the hypothesis that FDI volatility has a significant impact. However, on the 

other hand we have to reject the hypothesis that business freedom and government 

freedom are drivers of FDI-led growth in the RE sector. Finally, at the bottom of table 

7 we can also see the test statistics for heteroscedasticity and for the normality of the 

residuals. The p-values are both more than 5% for the JB and the HET test. As a result, 

this means that the null hypothesis in the JB test cannot be rejected but must be 

accepted which further means that the residuals are normally distributed. In the HET 

test, however, we have the null hypothesis of homoscedasticity. Again, as the 

corresponding p-value is over 5%, we cannot reject the null hypothesis which means 

that in our model homoscedasticity is present.  

Going into further discussion with the values of the respective variables, an 

interpretation of the significant variables should be done so in order to understand why 

these factors have positive or negative correlations with the growth effect of FDI. 

Human capital, the financial development, the FDI-GDP ratio, fiscal freedom and 

trade freedom show negative coefficients whereas FDI volatility, property rights and 

financial freedom exhibit positive coefficients. Some of these variables make sense 

whereas the explanations for some others are difficult to find. An increasing FDI 

volatility along with a rising growth-led impact of FDI on GDP seems logical, as 

volatility can only be high if there are many investments in the first place. Property 

rights and the financial freedom dimension are also positively influenced by an 

augmentation of the growth effect. This is also explicable as a high growth effect 

means that FDI must be high. As a result, financial freedom and property rights might 

be a subject to liberalization which influences the variables positively. However, the 

negative coefficients immediately show the downsides of a high growth impact of FDI 

in developing countries. Human capital, for instance, might decrease due to the 

exploitation of TNCs. The financial development might suffer as local domestic credit 

could be replaced by foreign investment flows. Fiscal freedom and trade freedom, 

however, may decline as a result the removal of tax and tariff barriers.  
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4.3.2 Regional Results 

The regional regression results and the corresponding correlation matrixes can be 

found in Appendix 3 and 4. The regional results rely on the particular region’s growth 

effect of FDI on GDP (cf. Table 6). The developing regions in our study show a 

variety of big differences, especially with respect to the already analyzed regression 

results of developing countries in general.  

Africa, for instance has only two variables which turn out to be important for the 

growth effect of FDI: inflation rate, and trade freedom. Both these variables are 

negatively correlated to the growth effect, thus meaning that the inflation rate declines 

(which can be positively interpreted) and that trade and tariff barriers decrease. 

However, due to a high level of mulitcollinearity 8 variables are omitted. A possible 

explanation for this is the simple fact that the number of observations might not have 

been sufficient, meaning that only 45 observations in 5 countries might cause too 

many distortions. However, the JB and the HET test prove to be correct.  

Asia, on the other hand, exhibits 7 independent variables which are significant for 

FDI-led growth in the region. These are the general level of development, the financial 

development, the FDI-GDP ratio, the inflation rate, freedom from government, 

financial freedom and monetary freedom. In this context, the variable freedom from 

government proves to be interesting as the factor is positively correlated with the 

growth effect of FDI. Thus, we can state that FDI helps individuals to become more 

independent from the state and its policies and institutions in Asia.  

The increase of significance in this correlation could be the result of the amount of 

observations included which are 81 now instead of 45 before. However, once again 6 

variables are dropped due to multicollinearity. Additionally, the JB test as well as the 

HET test turned out positively.  

Central and South America highlight 3 and 4 independent variables which are 

correlated to the growth effect of FDI on GDP. In the case of Central America these 
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variables are quite surprising as trade openness, the FDI/GDP ratio of RES and 

freedom from corruption are hardly considered by the results of the multiple regression 

analysis of the other regions. Regarding multicollinearity, 8 and 6 variables, 

respectively, had to be dropped. Again it is noticeable that the country with the higher 

amount of observations shows less multicollinearity.  
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5 Cross-Regional Comparison of Variables  

By doing a cross-regional comparison of the variables of our regression analysis, we 

aim to find intersections between the dependent variables across regions. The cross-

regional comparison should answer our third hypothesis which states that the variables 

which impede or enhance the growth effect of FDI differ significantly across 

developing regions. Thus, table 8 provides us with the right tool to do so.  

Instead of analyzing every single component of the table separately it makes more 

sense to proactively search for intersections in the first place. As we can see, there is 

one variable which has three intersections, namely trade freedom. Trade freedom is an 

important dimension as it takes tariff barriers into consideration. High tariff barriers 

are likely to negatively influence the growth impact of FDI on GDP. Thus, it is 

noticeable that the coefficients of both Africa and South America are negatively 

correlated to the growth effect, meaning that trade and tariff barriers decline if the 

growth impact of FDI increases.  

Secondly, the general level of development shows an intersection between Asia and 

South America. The general level of development refers to the GDP per capita. In this 

case, the general level of development in Asia is negatively correlated to the growth 

effect whereas the level of development in South America is positively correlated. As 

a result, we can assume that the correlation between these two variables has a positive 

consequence for South America and a negative one for Asia. This is quite interesting 

as this development could be an indicator of the type of FDI which went to Asia and 

the type of FDI which went to South America. An explanation could be as follows: 

Asia was rather favored by M&As whereas South America was the destination for new 

greenfield investments.  

Thirdly, the inflation rate tends to be of importance both in Africa and in Asia. High 

inflation rates hamper FDI. As a result, the negative correlations in the correlation 

matrixes of the two countries make sense. Even though the inflation rate is not 
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significant in Central and South America, the coefficients for the inflation rate of these 

countries can serve as an additional explanatory variable. Therefore, it is again 

relevant that the coefficient for the inflation rate is also negative in South America and 

only marginally positive in Central America.  

Other significant regional cross-sections could not be found. This is in fact a little 

disappointing. However, as we have already determined, it is most likely that the 

reason for this is insufficient data as the amount of the significant variables increases 

strongly if more observations are accessible (e.g. in the case of Asia). Thus, a longer 

period of time or the inclusion of additional countries could eventually decrease 

insignificant variables.  



 

 

Table 8: Developing Countries Cross-Regional Comparison 
 

 Developing Countries (23) Africa (5) Asia (9) Central America (4) South America (5) 

Level of Development  o  o  

Trade Openness  o o  o 

Human Capital      

Financial Development    o o 

FDI/GDP    o  

FDI/GDP RES  o    

FDI Volatility      

Inflation Rate      

 

Business Freedom    o  

Freedom from 
Government 

   o  

Property Rights  o o o o 

Freedom from 
Corruption 

o o o  o 

Financial Freedom  o  o o 

Fiscal Freedom      

Investment Freedom   o   

Labor Freedom  o o  o 

Monetary Freedom  o   o 

Trade Freedom   o o  

 
 = Significant   = Not Significant      o = Omitted 
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6 Discussion & Conclusion 

The findings and the previous research have shown that FDI in the RE sector is 

significantly related to the impact of FDI on economic growth in developing countries. 

The cointegration results have further exhibited that the relationship between the two 

variables is positive with respect to particular countries, regions and also the overall 

performance. Through the use of the data retrieved from Bloomberg New Energy 

Finance, the World Bank and the Heritage Foundation, we were able to identify the 

relevant variables which have an influence on the impact of FDI on economic growth. 

The extent of this influence was finally calculated through the use of a multiple 

regression analysis. The respective coefficients for each variable can be found in the 

appendices. Lastly, a cross-regional comparison of the variables was undertaken with 

the result that there are intersections across different regions even though these are less 

than expected.  

As stated before, a reason for this might be the limited data which only allowed for 

207 observations in 23 countries over a period of 9 years. This is by far the most 

important research limitation that was faced throughout the research process of this 

thesis. Other challenges include the definition of the variables which could eventually 

even be further subcategorized. The question is where to stop and how many variables 

to include in a multiple regression analysis. Of course one can argue that more 

variables increase the efficiency of the study, however a higher amount of variables in 

a regression analysis also might lead to greater problems regarding multicollinearity. 

This further leads me to believe that some of the variables which have been omitted 

due to the fact of multicollinearity could have already been omitted in the first place.  

However, the results showed both interesting and surprising findings. Unlike the 2nd 

hypothesis which considers freedom of business, freedom of government and FDI 

volatility to be the most important variables, only the latter proved to be correct. 

Findings on other country-specific variables such as the freedom from corruption in 
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Central America or the freedom from government in Asia also promise to be 

appealing. 

As a result, this thesis should also serve as a basis for future research on the topic. 

Additional research on the sector would be highly desirable as the industry will 

continue to steadily grow throughout the next years.  
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Appendix 1: Developing Countries World Map 

(1) Africa: Kenya, Morocco, South Africa, Uganda 

(2) Asia: China, Indonesia, India, Malaysia, Pakistan, Philippines, Thailand, Turkey, Vietnam  

(3) Central America: Costa Rica, Mexico, Nicaragua, Panama 

(4) South America: Argentina, Brazil, Chile, Peru, Uruguay 



 

 

Appendix 2: Correlation Matrix Developing Countries 

 

 

 

 



 

 

Appendix 3: Multiple Regression Results Regions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix 4: Correlation Matrixes Regions 
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